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Art Unit: 2684 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-7, 9-16, 18-23, 25-27, and 29-31 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Goren et al (Pub. No.: US 2002/0098852). 

As to claim 1 , Goren et al discloses a method of determining an arrival time of a 
received signal (Fig. 15) comprising two or more multipath components (column 12, 
paragraphs [0136-0137]), the method comprising: using a sub-optimal estimation 
algorithm to identify one or more time windows (column 12, paragraphs [0138-0141]); 
and determining a time estimate for one or more multipath components of said received 
signal by using an optimal search algorithm bounded by said time windows (column 13, 
paragraphs [0144-0151]). 

As to claim 2, Goren et al further discloses that wherein using a sub-optimal 
estimation algorithm to identify one or more time windows (Fig. 13, column 13, 
paragraphs [0144-0145]) comprises: processing said received signal to identify an 
approximate time estimate for one or more multipath components of said received 
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Signal (column 14, paragraphs [0152-0154]); and defining said one or more time 
windows as one or more spans of time encompassing a range of time around said 
approximate time estimates (column 14, paragraphs [0152-0153]), such that said 
optimal search algorithm operates within a reduced search space (column 14, 
paragraphs [0157-0159]). 

As to claim 3, Goren et al further discloses that comprising: assuming a 
maximum number of multipath components for at least one of said one or more time 
windows (column 12, paragraphs [0140-0141]); and restricting said optimal search 
algorithm to estimation trials involving no more than said maximum number of multipath 
components for said at least one time window (column 13, paragraphs [0148-0149]). 

As to claim 4, Goren et al further discloses that wherein using a sub-optimal 
estimation algorithm to identify one or more time windows comprises processing at least 
a portion of said received signal using a Multiple Signal Identification and Classification 
(MUSIC) algorithm (column 12, paragraphs [0138-0140]). 

As to claim 5, Goren et al further discloses that wherein using a sub-optimal 
estimation algorithm to identify one or more time windows comprises processing at least 
a portion of said received signal using a correlation algorithm (column 12, paragraphs 
[0131-0134]). 

As to claim 6, Goren et al further discloses that further comprising iteratively 
applying said correlation algorithm to said received signal to better resolve one or more 
correlation peaks in said received signal corresponding to said one or more multipath 
signals comprising said received signal (column 13, paragraphs [0149-0150]). 
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As to claim 7, Goren et al further discloses that further comprising restricting said 
optimal search algorithm to time windows defined around said one or more correlation 
peaks (column 12, paragraph [0141]). 

As to claim 9, Goren et al further discloses that wherein said optimal algorithm 
comprises a maximum likelihood estimation algorithm (column 5, paragraph [0072]). 

As to claim 10, Goren et al discloses a method of determining an arrival time for 
a received signal (Fig. 15) having multipath signal components (column 12, paragraphs 
[0136-0137]), the method comprising: processing said received signal using a sub- 
optimal algorithm to identify one or more time intervals corresponding to one or more 
probable multipath signal arrival times (column 11 through co!umn12, paragraphs 
[0128-0135]); and generating a time estimate for said received signal based on 
resolving said one or more probable multipath signals within said one or more time 
intervals using an optimal search algorithm restricted to said one or more time intervals 
(column 13, paragraphs [0144-0151]). 

As to claim 1 1 , Goren et al further discloses that wherein resolving said one or 
more probable multipath signals within said one or more time intervals using an optimal 
search algorithm restricted to said one or more time intervals comprises (column 13, 
paragraphs [0149-0151]): defining a plurality of time positions across at least one of 
said time intervals, wherein said time positions are spaced apart according to a desired 
time resolution for resolving said arrival time of said received signal (column 13, 
paragraphs [0149-0151]); and applying said optimal search algorithm to said plurality of 
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time positions to identify a Maximum Likelihood (ML) time position within said time 
interval (column 15 through column 16, paragraphs [0168-0169]). 

As to claim 12, Goren et al further discloses that comprising assuming a 
maximum number of multipath signals for said received signal for use by said optimal 
search algorithm if processing said received signal with said sub-optimal algorithm does 
not yield a probable number of multipath signals (column 14, paragraphs [0152-0153]). 

As to claim 13, Goren et al further discloses that wherein processing said 
received signal using a sub-optimal algorithm to identify one or more time intervals 
corresponding to one or more probable multipath signal arrival times comprises: 
identifying one or more received signal peaks (column 12, paragraphs [0139-0141]); and 
applying a threshold function to said one or more peaks to define said one or more time 
intervals (column 13, paragraphs [0149-0150]). 

As to claim 14, Goren et al further discloses that wherein processing said 
received signal using a sub-optimal algorithm to identify one or more time intervals 
corresponding to one or more probable multipath signal arrival times comprises 
correlating known information with at least a portion of said received signal (column 12, 
paragraphs [0131-0134]). 

As to claim 15, Goren et al further discloses that wherein correlating known 
information with at least a portion of said received signal comprises correlating a 
sequence of known values with a sequence of said received signal transmitted as said 
sequence of known values (column 12, paragraphs [0131-0138]). 
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As to claim 16, Goren et al further discloses that method comprising iteratively 
correlating said received signal to better resolve correlation peaks corresponding to at 
least some of said multipath signals comprising said received signal (column 12, 
paragraph [0141]). 

As to claim18, Goren et al further discloses that comprising restricting said 
optimal search algorithm to a time window around at least one of said correlation peaks 
identified by said iterative correlation (column 12, paragraphs (0138-0141]). 

As to claim 19, Goren et al discloses a method of determining an arrival time for 
a received signal (Fig. 7) having multipath signal components (column 7, paragraph 
0097]), the method comprising: processing said received signal to identify one or more 
multipath components (column 8, paragraphs [0104-0105]); canceling said identified 
multipath components (column 9, paragraph [01 15]); and repeating said processing and 
canceling steps iteratively until the multipath components identified at a previous 
iteration substantially match the multipath components identified at the current iteration. 
See (column 10, paragraph [0121]). 

As to claim 20, Goren et al further discloses that wherein processing said 
received signal to identify one or more multipath components comprises processing 
said received signal using a sub-optimal processing algorithm (column 12, paragraphs 
[0136-0138]). 

As to claim 21 , Goren et al further discloses that wherein processing said 
received signal using a sub-optimal processing algorithm comprises using a MUSIC 
algorithm to process said received signal (column 12, paragraphs [0139-0140]). 
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As to claim 22, Goren et al further discloses that wherein processing said 
received signal using a sub-optimal processing algorithm comprises using a correlation 
algorithm to process said received signal (column 12, paragraphs [0133-0136]). 

As to claim 23, Goren et al further discloses that wherein canceling said identified 
multipath components comprises treating the identified multipath components as noise, 
which noise is filtered during processing said received signal in the next iteration 
(column 10, paragraphs [0121-0122]). 

As to claim 25, Goren et al discloses a receiver operative to estimate a time of 
arrival of a received signal (Fig. 18, column 14, paragraph [0152]), the receiver 
comprising: a sub-optimal algorithm processor (Fig. 2, item 220) to process said 
received signal using a sub-optimal algorithm to generate crude estimates for one or 
more multipath components of said received signal (column 14, paragraphs [0153- 
0154]); and an optimal algorithm processor to refine said crude estimates for said one 
or more multipath components of said received signal (column 14, paragraphs [0156- 
0157]), such that an arrival time of said received signal may be estimated (column 14, 
paragraphs [0158-0160]). 

As to claim 26, Goren et al further discloses the receiver of claim 25 wherein said 
sub-optimal algorithm processor comprises a MUSIC algorithm processor (column 7, 
paragraph [0097]). 

As to claim 27, the claim is interpreted and rejected for the same reason as set 
forth in claim 26. 
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As to claim 29, the claim is interpreted and rejected for the same reason as set 
forth in claim 26. 

As to claim 30, Goren et al further discloses that wherein said receiver comprises 
a wireless receiver configured for use in a wireless communication network (column 8, 
paragraph [0105]). 

As to claim 31 , Goren et al further discloses that wherein said sub-optimal 
algorithm and optimal algorithm processors (Fig. 2, item 220) comprise at least one 
DSP programmed to perform sub-optimal and optimal processing of said received 
signal (column 14, paragraph [0160]). 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8, 28 rejected under 35 U.S.C. 103(a) as being unpatentable over Goren 
et al in view of Cai (Pub. No.: US 2003/0204378). 

As to claim 8, Goren et al disclose all the limitation of claim 1. However, Goren et 
al. fail to disclose that processing at least a portion of said received signal using a 
Signal Eigen Vector (SEV) algorithm. 

Cai discloses that processing at least a portion of said received signal using a 
Signal Eigen Vector (SEV) algorithm (column 2, paragraphs [0026-0037]). Therefore, it 
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would have been obvious to one of skill in the art at the time the invention was made to 
provide a Signal Eigen Vector algorithm processor of Cai to the system of Goren et al. 
as a system design preference to serve the same function as Maximum Likelihood (ML) 
algorithm processor, a MUSIC algorithm processor. 

As to claim 28, Goren et al disclose all the limitation of claim 25. However, Goren 
et al. fail to disclose that wherein said sub-optimal algorithm processor comprises a 
Signal Eigen Vector (SEV) algorithm processor. 

Cai discloses that wherein said sub-optimal algorithm processor comprises a 
Signal Eigen Vector (SEV) algorithm processor (Fig. 1, item 36, column 2, paragraphs 
[0026-0037]). Therefore, it would have been obvious to one of skill in the art at the time 
the invention was made to provide a Signal Eigen Vector algorithm processor of Cai to 
the system of Goren et al. as a system design preference to serve the same function as 
Maximum Likelihood (ML) algorithm processor, a MUSIC algorithm processor. 

Allowable Subject Matter 

3. Claims 17, and 24 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

As to claim 17, Goren et al disclose the method of claim 1 . However, Goren et al. 
and the cited prior art fail to further disclose wherein iteratively correlating said received 
signal to better resolve correlation peaks corresponding to at least some of said 
multipath signals comprising said received signal comprises canceling correlation peaks 
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identified in a previous correlation iteration in each successive correlation iteration until 
no new correlation peaks in said received signal are identified. 

As to claim 24, the prior art of record do not disclose the method of claim 23 
wherein treating the identified multipath components as noise comprises updating a 
noise correlation matrix at the beginning of each processing iteration based on the 
identified multipath components from the previous iteration, wherein said noise 
correlation matrix is used to identify multipath components in each processing iteration 
of said received signal. 



Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phuoc H Doan whose telephone number is 703-305- 
631 1 . The examiner can normally be reached on 9:30 AM - 6:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Maung A Nay can be reached on 703-308-7745. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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